Introduction {#sec1_1}
============

Chorioretinal folds are known to occur due to a variety of factors, such as low ocular pressure, scleral buckling surgery, orbital tumor, and thyroid eye disease \[[@B1], [@B2], [@B3], [@B4], [@B5], [@B6], [@B7]\]. However, it is rare for prominent chorioretinal folds to occur concurrently with diabetic macular edema. In the present study, we report a case of diabetic macular edema that was accompanied by prominent chorioretinal folds.

Case Report {#sec1_2}
===========

This study involved a 55-year-old male who had previously been diagnosed with diabetes mellitus, and who had untreated bilateral diabetic retinopathy. Diabetic macular edema rapidly exacerbated after he underwent cataract surgery in both eyes at another clinic. Investigation of his medical history revealed that in addition to diabetes, he had reduced renal function (creatinine 426 U/L, eGFR 24.5 (30\> eGFR ≥15) due to poorly controlled high blood pressure and diabetic nephropathy. However, his thyroid function was normal (free T4 1.21 ng/dL, TSH 4.66 μU/mL).

Clinical Findings at Initial Examination {#sec2_1}
----------------------------------------

Upon initial examination, the patient\'s visual acuity was 0.1 (uncorrectable) OD and 0.1 (0.3 p × S + 1.50 dpt) OS, and his intraocular pressure was 14 mm Hg OD and 15 mm Hg OS. The axial length was 22.5 mm OD and 22.7 mm OS. Retinal hemorrhage and numerous soft exudates were observed in the wide range of the fundus, thus showing the stage of preproliferative diabetic retinopathy (Fig. [1a, b](#f1){ref-type="fig"}). Examination by optical coherence tomography revealed diffuse macular edema and advanced cystoid macular edema in the fovea (Fig. [1c, d](#f1){ref-type="fig"}). In addition, radial chorioretinal folds were observed in the macula.

Clinical Course After Initial Examination {#sec2_2}
-----------------------------------------

Injection of triamcinolone acetonide into the sub-Tenon\'s capsule and injection of an antivascular endothelial growth factor agent resulted in no improvement of the macular edema, so we subsequently performed vitreous surgery on both eyes. Three weeks after surgery, the macular edema and chorioretinal folds showed a tendency of improvement. At the patient\'s follow-up visit 1.5 years after vitreous surgery, we found that his vision had improved, and that his visual acuity was 0.7 × S + 1.25 dpt = C − 0.5 DA × 90° OD and 0.3 × S + 1.25 dpt = C − 0.75 DA × 85° OS and that his intraocular pressure was 19 mm Hg OD and 15 mm Hg OS. In both eyes, the macular edema and chorioretinal folds showed improvement, though not complete (Fig. [2](#f2){ref-type="fig"}). After vitreous surgery, the patient underwent kidney transplantation surgery due to the reduction of his renal function. After the kidney transplantation, the macular edema and chorioretinal folds showed a tendency to improve.

Discussion {#sec1_3}
==========

Ophthalmologic factors, such as hypotensive pressure \[[@B1]\], uveitis \[[@B2]\], age-related macular degeneration \[[@B3]\], scleral buckling surgery \[[@B4]\], and orbital tumor \[[@B5]\], etc., are known to be causes of chorioretinal folds. In addition, there have been reports of thyroid ophthalmopathy \[[@B6]\], resulting from systemic disease and idiopathic intracranial hypertension \[[@B7]\], etc. However, it is rare to observe chorioretinal folds in cases of diabetic macular edema. In a study on the relationship between diabetic retinopathy and chorioretinal folds, Fagúndez Vargas et al. \[[@B8]\] reported that choroid folds were observed in 16 out of 1,019 cases of diabetic retinopathy. Moreover, they reported that the respective risk factors consisted of: (1) type 2 diabetes (100% of the cases), (2) female gender (88% of the cases), (3) insulin use dependence (85% of the cases), and (4) mild hypermetropia (i.e., less than 2.5 dpt; 54% of the cases). In addition, moderate or higher-level diabetic retinopathy (i.e., proliferative in 12% of the cases) was the risk factor in 44% of the cases, and the general complication of high blood pressure was a risk factor in 50% of the cases.

In the case presented in our study, bilateral diabetic retinopathy before proliferation and hypertension of poor control was observed, thus illustrating that our patient had type 2 diabetes, which is consistent with the risk factor findings in the above-mentioned study. However, what was inconsistent with the risk factor was the fact that his diabetes mellitus was being controlled by oral treatment, and that the refraction prior to his cataract surgery was myopia. Another characteristic finding in the general condition of this case was that having observed severe diabetic nephropathy, kidney transplantation was performed after vitreous surgery. Thus, it appears that it easily caused advanced macular edema.

In a study of chorioretinal folds that were caused by various factors, Timothy et al. \[[@B9]\] theorized that secondary chorioretinal folds might have been caused by abnormal adhesion of the retina and choroid. In this case, exudative retinal detachment was hardly observed, regardless of high exudation as a form of exudative change. Although the cause was unknown, it seems that there was a possibility that retinal detachment did not occur, despite high exudation due to abnormal adhesion of the retina and choroid. In addition, in a study on chorioretinal folds due to intracranial pressure increase, Sibony et al. \[[@B10]\] reported a mechanism for producing chorioretinal folds in the peripapilla. They speculated that in the case in which papilledema was observed, when the tissues within the papilla expanded, wrinkles might have occurred due to irregular tensile stress to the surrounding tissues in the circumferential direction.

The macular edema in our present case was characterized in form by a flat diffuse macular edema in the para-fovea, despite the fact that a high degree of alveolar macular edema was observed in the fovea. Based on that finding, we theorized that a gap between the fovea and the surrounding tissues was created, thus causing distortion with the surrounding tissues and wrinkles around the macula, i.e. with the same mechanism as the chorioretinal folds occurring around the optic disc at the time of intracranial pressure increase (Fig. [3](#f3){ref-type="fig"}).

In conclusion, in the case presented here, the improvement of chorioretinal folds was observed after vitrectomy, but in addition to the effect of relieving macular edema by vitreous surgery, the improvement of edema throughout the patient\'s entire body via kidney transplantation appears to have also contributed to the improvement of his chorioretinal folds.
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![Fundus photograph and optical coherence tomography (OCT) images obtained at the patient\'s initial visit. **a**, **b** Retinal hemorrhage and numerous soft exudates were observed in the wide range of the fundus, thus showing the stage of preproliferative diabetic retinopathy. **c**, **d** The OCT images reveal advanced cystoid macular edema and radial chorioretinal folds in the fovea.](cop-0008-0163-g01){#f1}

![Fundus photograph and optical coherence tomography (OCT) images obtained at the patient\'s follow-up visit 1.5 years after vitreous surgery. **a**, **b** In both eyes, retinal hemorrhage and soft exudates were slightly decreased. **c**, **d** The OCT images revealed improvement of the macular edema and chorioretinal folds, though not complete.](cop-0008-0163-g02){#f2}

![The mechanism of chorioretinal fold formation. The macular edema in our patient was characterized in form by a flat diffuse macular edema in the para-fovea, despite the fact that a high degree of alveolar macular edema (1) was observed in the fovea. The gap between the fovea and the surrounding tissues was created, thus causing the chorioretinal folds (2).](cop-0008-0163-g03){#f3}
